Abstract: This work was undertaken to study the specific relationship between alkalinity and presence of fluoride ion in groundwater. Groundwater samples were collected from 24 different stations in Tiruchengode taluk, Namakkal district, Tamilnadu, India during the month of December 2011 and July 2012. The samples were stored in sterilized 2 L polythene containers and used to carry out the analysis of various physicochemical parameters. The alkalinity values were found to be more than the permissible limit. It plays an important role for the release of fluoride ion from its ore to the groundwater. It was observed that an increase in the alkalinity value made a similar increase in the amount of fluoride. In alkaline environment, the fluoride ion can be easily liberated from their ore because OH -and F -ions have similar radii. Hence they easily exchange with each other.
Introduction
Fluoride is one of the most potent groundwater pollutant 1 . Fluoride exists in many forms and the harmful nature of the fluoride is contingent upon the type of fluoride it is. Depending on its concentration the fluoride in drinking water is known for both beneficial and detrimental effects on health, particularly to infants and young children. Fluoride is perhaps the only element whose deficiency (<0.5 ppm) as well as its presence in excess (>1.5 ppm) in drinking water has serious health implications. It is well known for its adverse health effects. It acts as an essential element up to 1.0 mg/L helping in teeth formation and strengthening of skeleton, beyond the limit it exerts negative impacts on the human health causing debilitating disease named "Fluorosis" 2 .
Fluoride epidemic has been reported in as many as 19 Indian States and Union Territories. India is one among the 23 nations in the world, where fluoride contaminated groundwater is creating health problems. The state of art report of UNICEF confirms the fluoride problem in 177 districts of 20 states in India 3 . The high fluoride levels in drinking water and its impacts on human health have increased the importance of defluoridation studies [4] [5] [6] . The magnitude of the problem is sinking in and effects are being made towards defluoridation of drinking water, combating the debilitating fluorosis and taking steps to prevent and control the disease [7] [8] [9] . †Presented to the National Conference on Chemistry Solutions at SRM University, India
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Fluoride is well recognized as an element of public health concern. Fluoride is present universally in almost every water (Higher concentrations are found in groundwater), earth crust, many minerals, rocks etc. it is also present in most of everyday needs, viz, toothpastes, drugs, cosmetics, chewing gums, mouthwashes and so on 10 . An intake of more than 6 ppm of fluoride results in multidimensional health manifestations, the most common being dental and skeletal fluorosis 11, 12 . Higher concentration of fluoride also causes respiratory failure, fall of blood pressure and general paralysis. Loss of weight, anorexia, anemia, wasting and cochexia are among the common findings in chronic fluoride poisoning. Continuous ingestion of nonfatal dose of fluorides causes permanent inhibition of growth. Fluoride ions inhibit a variety of enzymes often by forming complexes with magnesium ions and other metal ions [13] [14] [15] . This project work was undertaken to study the specific relationship between Alkalinity and presence of fluoride ion in groundwater. Tiruchengode Taluk, Namakkal district, was selected for our study. Groundwater samples were collected from 24 different stations in sterilized 2 L polythene containers during the month of December 2011 and July 2012 and carried out the analysis of various physicochemical parameters. We have carried out detailed hydrochemical studies in Tiruchengode Taluk, Namakkal district with a focus on fluoride occurrence and the findings are presented here. Besides offering a comprehensive status of fluoride concentration in groundwater in Tiruchengode Taluk, this paper also discusses fluoride distribution in relation to alkalinity.
Experimental
The samples were collected from various water sources during December 2011 and July 2012. . pH and temperature were determined in situ by portable pH meter and thermometer. Total hardness (TH) and Ca 2+ were analyzed titrimetrically using standard EDTA. Mg 2+ was computed, taking the difference between total hardness and Ca 2+ values. Cl -was estimated by standard AgNO 3 titration and SO 4 2-was measured by the volumetric method. Fluoride concentration was determined by Ion-selective electrode method.
Study area
The study area is situated at a distance of 45 km south-west of Salem and at a distance of 8 km from Sankaridurg, which is the nearest railway station. It lies between North Latitudes 11°20' and 11° 30' and East Longitudes70°50' and 78° 0' with a total extent of 25.20 sq km. This area experiences a tropical climate, with an average rainfall varies from 640 mm to 880 mm. Mornings in general are more humid than the afternoons with the humidity exceeding 78% on an average. In the period from June to November the afternoon humidity exceeds 66% on an average. In the rest of the year the afternoons are drier, the summer afternoons being the driest.
The hot weather begins early in March, the highest temperature being felt in April and May. Weather cools down progressively from about the middle of June and December; the mean daily maximum temperature drops to 30.2 °C.
Hydrogeology
Namakkal district is underlain entirely by Archaean Crystalline formations with recent alluvial deposits occurring along the river courses and Colluvium at the foothills. The depth Table 1 presents the physicochemical parameters of groundwater of study area. Fluoride concentration in groundwater of 23 villages of Tiruchengode block was analyzed. The groundwater was free from colour, odour and taste and it was slightly saline. The pH of the groundwater in the study area was 6.9 to 10.0. EC and TDS signify the inorganic load of any water body. The EC of the groundwater varies from 153 to 4767 µs/cm. Higher EC may be attributed to high salinity and high mineral content in the sampling points. TDS a salinity indicator for the classification of groundwater varies between 500 and 2450 mg/L. is an essential indicator of many enzyme system but magnesium salts are cathartic and diuretic, and high concentration may cause laxative effect, while deficiency may cause structural and functional changes. The concentration of Cl -in the study area ranges from 72.4 to 534.1 mg/L. The concentration of fluoride ranges from 0.12 to 1.9 mg/L. The fluoride content of groundwater varies greatly depending on the geological setting and type of rocks (Table 2) . During weathering and circulation of water in Rocks and soils, fluorine can be leached out, and dissolved in groundwater. Fluorine transport in aqueous solutions is controlled mainly by the solubility of calcium fluoride 16 . High fluoride groundwater are mainly associated with NaHCO 3 type and Chem Sci Trans., 2013, 2(S1), S302-S308 S307 relatively low calcium and Mg concentrations. Such water types usually have high pH values (>7). It was observed that about 5 stations were having fluoride level more than the permissible limit. In alkaline environment, the fluoride ion can be easily liberated from their ore because OH -and F -ions have similar radii. Hence they easily exchange with each other.
Results and Discussion
Fluoride enrichment in the drainage basin from source rocks like fluoride-bearing granite and within the structural basin indicating geological-cum-tectonic control of the fluoride concentration in an area. The Quaternary sediments with volcanic ash containing high fluoride are geochemically reactive with Na replacing Ca in aqueous system resulting in enriched pockets. The Alkalinity values were found to be more than the permissible limit. It plays an important role for the release of fluoride ion from its ore to the groundwater. It was observed that an increase in the Alkalinity value made a similar increase in the amount of fluoride. In alkaline environment, the fluoride ion can be easily liberated from their ore because OH -and F -ions have similar radii. Hence they easily exchange with each other.
Conclusion
Our present study reveals that about 4 stations having fluoride level more than the permissible limit. The increased fluoride level in the groundwater of Tiruchengode taluk is due to some geological process such as dissolution of fluoride rich mineral (Fluorspar) in the environment of alkaline pH, excess of bicarbonates, evaporation, semi aridity and high temperature. Geochemical behavior of groundwater from the study area suggests that the high fluoride content groundwater contains low levels of Ca and has high alkalinity. Also the current management of acute and chronic fluoride poisoning relies on supportive care and effective treatment for chronic fluoride poisoning. Ground waters, on account of their high fluoride content, require defluoridation for which a number of simple and readily applicable techniques are available. The people using fluoride-contaminated water for drinking purpose are also advised to take balanced diet (rich of calcium, vitamins and proteins) to reduce the risk of fluorosis.
